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juestions and Answers - Diffusion Transfer Processing System

le. Question - How much stop-and-go processing, permitting
inspection o s 18 done presently for the more sophisticated materiale
such as I, O and TE?

Anpwer - Interrupted precessing by the Trenton and Yardleigh
machinea provides & ocapabllity for “inspecting” after & primary processiry
level has been completad, This inspectioen must be done on the fly in the
dark, hence only infrered scanners and/or snooperscopes can be used, A
rough estimate of the utilization of thie capebility is the percentage
of material processed at lsss than full processing. This is estimated at
S to 15% for I material, zero for O materisl and 5 to 254 for TK materials.

25X1A When I or O materials are processed at [l they exe processed
at a single-level (comparable to full level) on a Fuliron Processor.

1b. Question - lHow much of a disadvantage is it not to be able to
adjust processing using the proposed system?

Anmver - If the film were always correctly or uniforaly
exposed, there would be no need at all to adjust processing. If the
sxposure time cannot be preprogremmec nor adjusted in-flicht, then the
nsed to change processing levels is e functien of changes in sun angle,
cloud cover, hase and ground reflectance, Cur present thinking is that
thess can be compensated for by a single level process at a lower gemme
and with & resultent increase in latitude of the film-process combination.

2, - Taking & typiesl O mission, how many le are 25X1A
presantly employed in preducing one O.,H, and two D.P.'s a as
an example? In other words, what arc the specific comparigson personnel
figures for the two systems?
ﬁo rU“f’

Answer - Assuming a typicel O mission to He.3,000 feet,of
material (hIoh could be handled in one 12-hour trick), [l now uses  25X1A
28 men in the Phote Lab, including one program monitor, two supervisors,
and two maintenance men. The same job could be completed in the Diffusion
Transfer System Shelter with three people in five (5) hours.

To be fair in the cowparison, however, it should be noted that the
25X1A three-man shelter operetion plans to teke certain short cuts in comparison
with the normel routine at _ “or instance, titling is assumed to
be limited to hand marking on leaders end trallers rether than frame by
frame. There are no separate cleaning or waxing operations, and printin:
of dupes will be done on the haels of eyeball-densitometry without the
laborious Dmin-Imax meesurements performed at-

2814,
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3. % -~ FRelated to 2 sbove, assuming this new system in
‘m%x_c_g%_x, hat 1s the best estimate on comperative costs of the two
systems in equipment, film ané chemicals?

- YWe assume "in production" to mean that all equipment
development work has been completed and the squipments are to be manufaciured
in reasonable quantities (i.e., 5 to 10 of each).

The comparison 1s based on which has two Fultron Protessors.
Farthermore, the only egquipment compared with a Diffusion Tranafer
Systen is the processor, printer and chem mix, as all other support
squipment would be common. Similarly, original and dupe "ilm are common
to both mpproaches., Tollowing are ROM prices for conventionsl procsessing
vs Miffusion Tranafer Processing of 3,000 feet of {'.N. and two dupes,

Conventional Mffusion Trans’er

E nt

2 Multrons, Chem Mix, 1 Niagara $227,500.

3 Triapins, 1 Hiagara 369,000,
Chemicals (Per Mission)

i1l and Repleni shment 3 600,

Mmat, Drimat and Dexdmat Mat'ls. $ 3,500,.#
Water {Per Miasion)

Chem Mix and Washing 2870 gels,=»
For Use with Desimat Tape 50 gals.
Power 80 KWwan 10 KW

#3trietly ROM since prices not yet established,
#Coat of water will vary with the locsl situation.
##%For lab equipment only.

4. stion - Does adding to the speciffcations the capacity for
processing in-filght present sny problems?

%- T suitable air and 10 kw of 115 volt power are
available shelter while being transported, personnel could readily
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operate the Trispin units and the Nisgsra Printer, which are the only
real equipment required, The efficileney of such an exercise would
depend oni

(1) Sufficient Bimat, Drimat and Desimat meterials being
available in the shelter before take-off.

(2) Smoothness of sireraft flight during the processing
opsration,

(3) Degree to which personnel were safeguarded from bumpling
or banging around in case of rough wnather.

(h) Amount of equipment, such a&s the engine generator, normally
strapped down in the shelier sisle during transportation.

If only the quick 3imat positive were required, only the Trispin
units would be nesded, and all three could be pressed into service to
expadite the work flow. There would be only operations - namely,
lamination of exposed negative with prescaked Himat, delamination of
same, and cover-sheeting the Dimat positive, Only one operstion, the
first lamination, must be in the dark. (The tacky O neg could be left
wound on itself for & later opportunity to clean it up.)

In short, emergency operetions couvld go on in the shalter during
flight, although working conditions would not be ideal, and there would
be some risk of personnel being bumped or banged up in rough weather.

S. Juestion - How much sooner can the consurer pet the first
positive T new system as compared to conventional processing?

snswer -  Using [ anc 3,000 feet of I material as a hasis,
it would require about six hours from the start of 0.M, proceassin; until
the first Tupe Positive is compia’w when two Fultrons are used, lsing
the Diffusion Transfsr Shelter, the Ilimat positive is mvailable in about
one hour after the start of processing snd a Drimat processed dupe positive
would be availsble in abeut 2,5 hours.

6. Question - What is the estimsted cost, weight and cube for
chemicals to M for support of Jlack Shield?

Answer - It would be extremely difficult to estimate the total
cost, wigh§ and cube of all chemlecsls used te support B3 due to the
various socurces of supply. It appears more feasible to state weight, cude
and cost for the chemlecals projectsd for a single 5° mission {above):

Weight (1bs.) Cu. M. Tost

Developers 350 10 1350,
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deight (1bs.)  Cu. Ft.  Cost

Fixer 1300 30 220,
Kaprdonsy 150 3 3 30.
Totals 1800 1bs. n3 md 3600,

Ts stion - NPIC tells me that the optimum gamsa frem the °I
standpoint 1s about 2.1k, with high/Jow limits of 2.12 and 2.17. In
viow of the fact that Bimat hes a low gamma, can chemisiry be adjusted
to provide optimum gamma?

r - As discussed in our preliminery review at our place
on 20 Sept. 7, presently availeble Bimat materirls are inherently low
garme matarials since ths emphasis to date has been on deoweloping this
systan for tactical use. Bimet processing of I (3400, 3401 and 3L0L) and
0 (340L) materisls with presently availsble HMmat films will produce O
nogs with lower gmmme then by most other processing systems.

The attached table shows a comparimson of some of the current processes
for negative materials with the Bimat process. It is not clsar where the
stated optimum of 2.1L with limits of 2,12 and 2,17 comes from, in view
of the spread of values shown; howsver, there is no question that the 7T
is accustomed to a higher contrast C neg than Bimat procsasing would
produce, The advantages and disadvantages of this difference need to bs
evaluated by careful testing.

There is the possihility that in gensrel a low-gamma process will
not present to the PI as rmch detail in imagery of low-reflsctance objects
22 will a higher gamma process. However, the Bimat procass shows an
intensifioation of density at the edges of dark areas, This phenomenon,
in effect provides an inerease in micro contrast not measurable in the
macra equipment used for measuring gammm as expressed in the HAD curve.
Thus subjective eveluation (by the PI) will yield move information content
in the fine detail of a target area then might be pradicted from the gamms
value alone,

Another unique feature of the Bimat process, of course, is the Himat
positive itself, The resolution of this quick positive is not quite as
high as the negative which it has processad, but it is a very high-gamma
positive copy of the imagery. The valve of this copy hes never been
appesned for high altitude material of the I and O types.

3nce this is & gquestion that reelly can best be answered by subjective
evaluation of comparable exposed scenee developed by the %wo processes,
it is recommended that typical exposed I material be provided et the earliest
possible date for comparison processing by conventiomal and Bimat chemistry.

locking to the future, if a somewhat higher gamma Bimat materisl

sppeara desirsble for high altitude photogrsphy, it is entirely possible,
based on earlier work, that our Research lLeboratories can develop Bimat
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imbibants with this characteristic. It would appear that 3400 and 3L01
might be easier materisls to mate with higher gamma Mmat imbihants then
40k but this is a very preliminary enginsering Judgment.

8, Question - What are the possibilities of this system for TK
procassing”

Answer -  Since 340L film plays the major role in this ares
the comments under question 7 above apply here, too. I!nder emergency
conditions, low-pamma processing of TX material would daliver usable
{magery with resolution comparable tc present Trerton snd Yardleigh
processing over most of the scene luminsnce range. There is however, thui-.1
question which still needs to be resclved, of possible loss of some detail
in the low-reflsctance areas discussed under question T.

The long range possibilities of the Diffusion Transfer Systen as
appiied to TK material, are certainly impossible to predict with any
securacy at this time.

13 Hovember 1967
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BIMAT - CONVENTTONAL PROCESS COMPARISON OF O,N, MATERTALS

ATTACHMENT

Interrupted Process Bimat Systems Comment.s
" o
L3 [} -~
3
gm + EHE + 8
- 2% 837, ng 834 £4
g g ] o8 % 2w s ® o & Q’ é w ©
[s P & .3 uy LIRS 53 Sg e o »3 [42] LI ¢ ¥ £ [&] ga
Film Type Pull T.15 3.5 .22 2,27 T.26 2,75 .20 1,31 PS5 485K PS 485K does not yield
3404 fnt 7.3 23 43 2.7 a usable Dupe Fositive
Pri 1.5 1,8 .09 2.30
Film Type Full 2,32 24 A2 2,64 2.5 16 W20 1,32 MX 615
3400 Int 2,60 13 09 2,51
Pri 2,80 8 06 2.35
Film Type Full 3.88 68 A2 2,46 3.92 60 22 1,13 MX 615

3401 Int 2,17 34 08 2,39
Pri 2.1 19 08 2,08

L96T I8quIBAON £T
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Delivery of hardware is mt.mp" 4ted 12 months after recelipt of crder, 4
final recort will be delivered ‘n the 15th month.

No effort has besen inoluded in this sstirate Lo elirinate ar recuce potential
I cenerated by this equipment.

We assume thut the type of shelier built by Forta-Kanp will he satisfactor
$o mweet transportation and flelc enviromzent requiresents,

Ho progras has been contemplated for teasting the coupleted shelter assa:bly
under varicus environmental eomdiitions, uncer handling sud Lranspuriatl.on
eonditicns, or for generation of 5l,

It is sssumed all commercisl oroduet will be furnished (FE from Contract
?‘?"15%0

It is assumed that thie progran will be carried cut on & "7 contract.

an allovance is included for furnishing two (2) coples of o commercial t:ps
operating instructlian zenual ané & thirty (30} d&:g suppls «” expendable s3are
parts to be supplied econcurrontly with tke shelter.

Pinal asccepiance will be at the contractorts facilit:.

Shipsent w!ll be zude F.0.B. Contracter's lcacing dock.

vur budgetary figure includes ne «llowanee for field services or perszmnel.
training.

Ho allowsnce has been made in this estimste for space allocution or re-
arrangsrent to handls the final assexbly and testing of %o conmplet d shel or
aratem,

%! ! ma!r 1%
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AD DYD X0, 67-765
BUDGETARY ESTIMATE

Program Mrection and Control

Tri Spin Units « Qty. 3 (Shock Mounted)
Hiagara - Qty. 1 {Shock ounted)

Viewing and Splicing Stations - Qty. 2

Film Spool Dollies - Jty. 2

Forta-Xaap Shelter - equipped with furniture
Hisc. lLaboratory Fquipesnt and Tools

PAX Eit and Supplies for Shelter

Final Assembly of fquipped Shelter

Reefers Equipped with Storage Packs « (ty. 2
Jystems Fngineering and Drafting
Ingineering Hodification and Checkout

PITA Checkout

Systems Manual

Reporda - Fonthly and Finmal

Auxiliary Power nit

JHO A Badec
13 November 1967

TOTAL
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